Phosphorylation of MARCKS (80-kDa) protein, a major substrate for protein kinase C in oligodendroglial progenitors.
We have recently reported a potent mitogenic stimulation of oligodendroglial (OL) progenitors by the protein kinase C (PKC) activating phorbol ester, i.e., phorbol 12-myristate 13-acetate (PMA) (Bhat NR, J Neurosci Res 22:20-27, 1989). The present study deals with PMA-induced protein phosphorylation reactions in cultured OL progenitors. The phorbol ester induced the phosphorylation of several cytosol and membrane-associated proteins, including a major protein with an apparent molecular weight of 80 kDa. In both control and PMA-treated cultures, phosphorylation level of the 80-kDa protein in cytosol was higher than that in the particulate fraction. Okadaic acid, an inhibitor of protein phosphatases, also increased the phosphorylation of several proteins and substantially enhanced protein phosphorylation induced by PMA. In vitro incubation of the cell membranes with phosphatidylserine and diacylglycerol (a physiological activator of PKC) in the presence of [gamma 32p]-ATP resulted in an increased phosphorylation of the 80-kDa protein. The induction of phosphorylation of the 80-kDa protein under both in situ and in vitro conditions was subject to inhibition by 1-[5[isoquinolinyl sulfonyl)-3-methylpiperazine (H-7), a potent inhibitor of PKC. The 80-kDa phosphoprotein was identified as the prominent PKC substrate, i.e., myristoylated alanine-rich C-kinase substrate (MARCKS) protein by immunoprecipitation with anti-MARCKS antibodies.